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A B S T R A C T
Despite important progress in understanding the inﬂuence of deforestation on the bacterial α diversity and
community structure at local scales, little is known about deforestation impacts in terms of spatial turnover and
soil bacterial community network interactions, especially at regional or global scales. To address this research
gap, we examined the bacterial spatial turnover rate and the species networks in paired primary and secondary
forest soils along a 3700-km north-south transect in eastern China using high-throughput 16S rRNA gene se-
quencing. The spatial turnover rate of bacterial communities was higher in primary forests than in secondary,
suggesting deforestation increased biotic homogenization at a large geographic scale. Multiple regression on
matrices analysis revealed that both geographic distance and soil properties (especially soil pH and organic
matter availability) strongly aﬀected bacterial spatial turnover. Through the phylogenetic molecular ecological
network approach, we demonstrate that the bacterial network of primary forests was more intricate than in
secondary forests. This suggests that microbial species have greater niche-sharing and more interactions in
primary forests as compared to secondary forests. On the other hand, the bacterial network in secondary forests
was more modular, and the taxa tended to co-occur, with positive correlations accounting for 82% of all po-
tential interactions. In conclusion, our ﬁndings demonstrate that anthropogenic deforestation has clear eﬀects on
bacterial spatial turnover and network interactions, with potential for serious consequences such as microbial
diversity loss in primary forests.
1. Introduction
More and more primary forests are being cleared or strongly dis-
turbed globally by human activities to make free areas for agriculture,
wood production, human habitation and industry (Gómez-Acata et al.,
2016). With increasing intensity of anthropogenic perturbations, more
attention is being placed on secondary forests, since they may act as
buﬀer zones and serve as a habitat for forest plants, animals and mi-
croorganisms displaced from destroyed primary forests (Brearley et al.,
2004). Soil microbial communities are engineers of important biogeo-
chemical processes and play a critical role in regulating the functions
and stability of an ecosystem (Naeem and Li, 1997; Fuhrman, 2009).
Many studies showed that deforestation changed soil bacterial α di-
versity, composition and community structure on local scales (Jesus
et al., 2009; Bastida et al., 2015; Gómez-Acata et al., 2016; Wood et al.,
2017). However, little is known about the eﬀects of deforestation on
spatial turnover and species interactions of bacterial community at a
large spatial scale, e.g. regional, continental or global.
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